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4. Cycle each reaction using the cycling parameters outlined in Table .
(For the control reaction, use a 2.5-minute extension time.)

TABLE |

Cycling Parameters for the QuikChange Lightning Site-Directed

Mutagenesis Method

Segment | Cycles Temperature | Time
1 1 95°C 2 minutes
2 18 95°C 20 seconds
60°C 10 seconds
68°C 30 seconds/kb of plasmid length*
3 1 68°C 5 minutes

* For example, a 5-kb plasmid requires 2.5 minutes per cycle at 68°C.

Dpn | Digestion of the Amplification Products

L.

Add 2 pl of the provided Dpn I restriction enzyme directly to each
amplification reaction.

Notes  Use only the Dpn 1 enzyme provided: do not substitute with an

enzyme from another source.

Gently and thoroughly mix each reaction mixture by pipetting the
solution up and down several times. Briefly spin down the reaction
mixtures and then immediately incubate at 37°C for S minutes to digest
the parental (i.e., the nonmutated) supercoiled dsDNA.

Transformation of XL10-Gold Ultracompetent Cells

Notes Please read the Transformation Guidelines before proceeding with

the transformation protocol.

XL10-Gold  cells are  resistant  to tetracycline  and
chloramphenicol. If the mutagenized plasmid contains only the teR
or cam® resistance marker, an alternative strain of competent cells
must be used,

. Gently thaw the XL10-Gold ultracompetent cells on ice. For each

control and sample reaction to be transformed, aliquot 45 pl of the
ultracompetent cells to a prechilled 14-ml BD Falcon polypropylene
round-bottom tube,

Add 2 pl of the B-ME mix provided with the kit to the 45 pl of ’
cells. (Using an alternative source of B-ME may reduce transformation
efficiency.)

Swirl the contents of the tube gently. Incubate the cells on ice for
2 minutes,




Transfer 2 pl of the Dpn I-treated DNA from each control and sample
reaction to separate aliquots of the ultracompetent cells.

As an optional control, verify the transformation efficiency of the
XL10-Gold ultracompetent cells by adding 1 pl of 0.01 ng/ul pUC18
control plasmid (dilute the control provided 1:10 in high-quality water)
to another 45-ul aliquot of cells.

Swirl the transformation reactions gently to mix and incubate the
reactions on ice for 30 minutes.

Note  The incubation time for this step may be reduced to
10 minutes without substantial losses in transformation

efficiency.

Preheat NZY™ broth (see Preparation of Media and Reagents) in a
42°C water bath for use in step 9.

Note  Transformation of XL10-Gold ultracompetent cells has been
optimized using NZY* broth,

Heat-pulse the tubes in a 42°C water bath for 30 seconds. The duration
of the heat pulse is critical for obtaining the highest efficiencies. Do
not exceed 42°C.

Note  This heat pulse has been optimized for .transformation in
14-ml BD Falcon polypropylene round-bottom tubes.

Incubate the tubes on ice for 2 minutes.

Add 0.5 ml of preheated (42°C) NZY* broth to each tube, then incubate
the tubes at 37°C for 1 hour with shaking at 225-250 rpm.




10. Plate the appropriate volume of each transformation reaction, as
indicated in the table below, on agar plates containing the appropriate
antibiotic for the plasmid vector, '

For the mutagenesis and transformation controls, spread cells on
LB—ampicillin agar plates containing 80 pg/ml X-gal and 20 mM IPTG
(see Preparing the Agar Plates for Color Screening).

Transformation reaction plating volumes

Reaction Type Volume to Plates
pWhitescript mutagenesis control 10 ul

pUC18 transformation control 2.5l

Sample mutagenesis 10-250 it

 When plating volumes less than 100 pl, place a 200-p! pool of NZY* broth on the
agar plate, pipet the small volume of the transformation reaction into the pool, then
spread the mixture.

b The optimal amount for spreading varies according to the size and sequence of the
mutagenized plasmid. It is generally useful fo plate the entire transformation mixture,
divided among multiple plates and ¢overing a range of plating volumes.

11. Incubate the transformation plates at 37°C for >16 hours.

Expected Results for the Control Transformations

The expected colony number from the transformation of the pWhitescript
4.5 kb control mutagenesis reaction is >100 colonies. Greater than 85% of
the colonies should contain the mutation and appear as blue colonies on agar
plates containing IPTG and X-gal.

Note  The muiagenesis efficiency (ME) for the pWhitescript 4.5-kb
control plasmid is calculated by the following formula:

ME - Number of blue colony forming units (cfu) x 100%

Total number of colony forming units (cfu)

If transformation of the pUCI8 control plasmid was performed,
>50 colonies (>10° cfu/ug) should be observed, with >98% having the
blue phenotype.

Expected Results for Sample Transformations

The expected colony number depends upon the base composition and length
of the DNA template employed. For suggestions on increasing colony
number, see Troubleshooting. The insert of interest should be sequenced to
verify that selected clones contain the desired mutation(s).
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30 binl7_fp TCCTCEGANTGETAACGCCGET Set 1 Zﬁuoﬂum.uovncu— J '

31 “binl7_rp ARGTCTGCGGCARMGCTGGCAT Set 1 Mesorhizobium \

32 binl3_fp~ ACGARCTCGTCCTCGTACCGTA B Set 1 Alcanivorax f. _
.33 binl3_rp PARARCCGCGACCTTCGTGCCC Set 1 Alcanivorax \ ¥

34 binll_fp ACAGCGCGCEAPAAAGCACAAG . Set 1 Hyphomonas /

35 binil .rp CTTCGACGGTGCCGTTCAGCTT - . Set 1 Hyphomcnas ’

36 : bins_fp CAGCGATTGCCGCETTTGATCG Set 1 Beggiatoa \

37 bind_rp TGGCGACCGTGTTGATGTCACG Set 1 Beglatoa .

38 ) bin7_fp CARACACGGCGACARACAGECE Set 2 Parvibaculum ),

39 bin7_xp. CGCAARRCGCATCGGCCACARA Set 2 Parvibaculum ~ .

40 bin2 fp CCTCGCTGGCGCTGAARCTGAR Set 2 Sphingomonadaceaes. N — i

41 bin27xp GTCECAAGCGCATAMAGCGTCG Set 2 Sphingomonadaceae V v

42 labrenzia_fp ‘yiey 5 GCTGATCGCECECTTTGAATGE Set 2 Labrenzia ﬂ

43 labrenzia_rp —UJ)W GTTGCACGCGACGTGAGACTGA Set 2 Labrenzia

44 tenderia fp GTGTTGCAAGCGTGCGTTGAGS M Set 2 Tgnderia

45 tenderia_rp CGCTATGATGCGCGTAACGGET & Set 2 Tenderia

46 binls_£fp TCTGCAATTCCCCETGCAGCAG Set 3 Muricauda m——

47 binls_rp AGCCATGCGEAACAAACAGGCA ' Set 3 Muricauda \

48 binl5_fp CGCGCTGACCAACACCTTGCTA 5 N Set 3 Ruegeria \

48 binlh_egaimici. CCGCGCTCACTTGGCAGAGARA : Set 3 Ruegeria (l |N

50 binl2 fp TTTTCEGAACCECGCTGATGCT Set 3 Parvibaculum ﬁ -

51 binl2_xp CGAGGCCECGCETCTTTATCAT Set 3 Parvibaculum /

52 binlo_fp GCACGGACTGCAGCTTCTCGTT . * set 3 Alcanivorax \

53 binl0_xp CCCATGGCGCGGTGATCARAGT Set 3 Alcanivorax -~

54 bind_fp ARGRCGCGGARGCAGTTCGGTG Set 4 Alcanivorax J

55 bind_rp CAAAACCGCTGTTGTCGTGCGE Set 4 Alcanivorax ﬁ N

56 ander_fp TETCEARGAACTGTGUEACGCS N Set 4 ander Nl g

57 ander_rp CGAGCGGCAACGATACGCTGAT - Set 4 ander /

58 Marine_fp TGCTTGAAGTCCAGCGTCTCGE Set 4 Marinobacter -

59 Marine_zp GCGGCGATGAATGCGACGRRAS Set 4 Marinobactex P
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